Introduction and background
To effectively respond to the constant flexibility of customer demands, many quality initiatives have been developed to assist business organisations in the quest for excellence. Currently, the most used quality concepts by organisations throughout the world are ISO 9001:2008, Total Quality Management, Just in Time, and Six Sigma. Amongst these quality initiatives, Six Sigma has emerged as the most powerful quality improvement strategy that can be applied in every segment of business activities such as manufacturing, service, large, medium or small organisations and all the divisions of the value chain (Antony 2009:274) . Six Sigma is a quality improvement philosophy that incorporates management strategies and statistical techniques in a well-structured and disciplined fashion to optimise business activities (Basu & Wright 2012) . It focuses on variation reduction in all processes by involving top management and the operating force to achieve customer satisfaction and financial return. Six Sigma was pioneered by Motorola in the late 1980s as a mechanism to streamline organisational performance with the emphasis on minimising quality cost by means of defect reduction.
Quality management has evolved over the years from a simple product inspection to a modern management system that requires the involvement of the entire workforce and other stakeholders to work closely toward customer satisfaction. Whilst developed countries have monopolised the world market with higher quality products, developing countries have adopted export promotion as a development strategy, but their performances in the global market remain meagre (Mersha 2000:119) . Many factors, including the inability to meet defined quality standards as required by international customers, have contributed to the inadequate performance of the enterprises from developing countries (Mersha 2000:119) . In South Africa (SA), business organisations have adopted several quality initiatives to cope with the challenges of globalisation. Six Sigma is one of the quality initiatives that many businesses in SA are using, or are considering, as a mechanism to strengthen their product or service quality.
However, Conorado and Antony (2002:92) state that less than 10% of organisations worldwide have recognised the remarkable effects of Six Sigma in boosting their productivity and financial profit. These contrasting results explain the complexity and some critical aspects behind Six Sigma implementation that organisations in SA must recognise when implementing Six Sigma.
The primary aim of this research was to develop a structured single alternate process for the implementation of Six Sigma to ensure its successful implementation for organisations in Cape Town. To achieve this aim, a survey method was used to collect data from randomly selected small and large respondents from manufacturing and service organisations located in Cape Town. All the collected data were analysed through the statistical package for social sciences (SPSS). The descriptive statistics are presented in tables and charts. Firstly, from the analyses, it was discovered that the majority of participating organisations that implemented Six Sigma were from the manufacturing sector and employed it before and after the year 2000. Secondly, the main reasons for implementing Six Sigma were to improve product and/or service quality and to reduce costs. Thirdly, the participating organisations gave less consideration to some critical elements of Six Sigma implementation. The study concluded by proposing an alternative approach to implementing Six Sigma for business organisations. The proposed framework consists of some critical and soft elements that play a critical role in the successful implementation of Six Sigma.
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Research problem, question and objectives

Problem statement
Against the above background, the research problem statement for this research reads as follows:
Cape Town business organisations that implement Six Sigma do not consider critical implementation issues associated with the quality concept, resulting in either inefficient implementation or a product that does not deliver on expectations.
Research question
The research question forming the crux of this study reads as follows: 'Can a structured single alternate process be developed for the implementation of Six Sigma to ensure successful implementation thereof in a business organisation?'
Research objectives
The following are the main objectives of the study:
• to explore the benefits of the implementation of the Six Sigma quality management system • to determine key factors that can influence the Six Sigma implementation in the context of the Cape Town business organisations • to formulate a structured single process to aid the successful implementation of Six Sigma in the Cape Town business organisations.
Six Sigma: A literature review
Background to Six Sigma Antony and Banuelas (2002:26) point out that the Six Sigma quality management system was first pioneered at Motorola Corporation (US Electronic manufacturer) in the late 1980s as a mechanism to streamline organisational performance with the emphasis on minimising quality cost by means of defects reduction. As Motorola's success became popular, Six Sigma was registered as its trademark, and many companies in the USA (General Electric, Raytheon, Allied Signal, Honeywell, Sony, Caterpillar, American Express, Ford and Johnson) adopted this concept and, consequently, returned incredible results (Breyfolgle 2003:5; Senapati 2004:683) . Antony (2009:274) found that currently companies across the world ranging from small businesses, private and public to large organisations have adopted Six Sigma to substantially improve quality level, customer satisfaction, market share, employee morale, organisational culture, people development, return on investment and much more. The Six Sigma objective is to reduce a process variation, which will result in no more than 3.4 Defects Per Million Opportunities (DPMO). The 3.4 DPMO are calculated on the basis that every process is likely, or tends to increase its variability over time because of unavoidable assignable causes such as loss of calibration of measuring equipment, wear and tear of machines, operator fatigue, supplier quality variation and variation in temperature (Biehl 2005) .
Six Sigma defined
Six Sigma has various perceptions and is defined in the literature and by people in different ways. According to Raisinghani et al. (2005:491) , defining Six Sigma in simple terms is not possible because it consists of a problem solving methodology that focuses on optimising financial returns as well as culture change within an organisation. Furthermore, the research of Kwak and Anbari (2006:708-709) and Antony and Banuelas (2002:21) pointed out that Six Sigma definitions can be categorised in two segments that cover business and statistical explanations. Antony and Banuelas (2002:21) define Six Sigma as a strategic business improvement mechanism used to optimise profitability, remove waste, reduce cost of quality and enhance the effectiveness and efficiency of all operations to meet, or go beyond customers' requirements and expectations. Chou and Su (2008 :2694 ), De Mast and Lokkerbol (2012 are of the opinion that Six Sigma is a top-down initiative led by top management. Trained personnel who work on projects that are aimed to scale down waste and mistakes, to provide processes that create value and lead to the improvement of product and service quality, and customer satisfaction. Ditahardiyani, Ractnayani and Angwar (2008:178) note that Six Sigma is a business management process for continuous process and product quality improvement that provides tangible business results to organisations and enhances operational excellence. Black and Revere (2006:259) describe Six Sigma as a methodology used to assess a process capability with regard to its abilities to deliver outputs that meet or exceed customer requirements. Six Sigma is a quality-oriented philosophy that seeks a process of ±6 sigma variation even if a process means shifts by ±1.5 sigma that result in a maximum of 3.4 DPMO (Motwani, Kumar & Antony 2004:273) . Antony (2008:107) is of the opinion that Six Sigma is a concept that relies on statistical techniques to identify, analyse and solve problems that result in a noticeable reduction of impediments in all aspects of business organisation. Eckes (2001:11) advocates that Six Sigma is a concept that provides a statistical measurement of a product or service performance by identifying problems, establishing root causes, formulating and testing hypotheses and maintaining processes that search for ways to improve customer satisfaction.
Six Sigma business definitions
Statistical definition of Six Sigma
Key elements for Six Sigma implementation
Companies embarking on Six Sigma implementation programmes have shown contrasting results because of the complexity of this methodology. Therefore, attention must be drawn to the key elements of Six Sigma to make implementation possible. Conorado and Antony (2002) Consequently, the importance given to key input variables for the successful management of a process output can be attributed to Six Sigma critical success factors for an effective completion of a Six Sigma programme (Antony & Banuelas 2002:21) . The key elements below are identified from the existing literature as critical to Six Sigma implementation (Manville, GreatBanks, Krishnasamy and Parker 2012:13) . Henderson and Evans (2000:269) noted that those who implemented Six Sigma had agreed that top management involvement is the most critical factor for a Six Sigma programme. Kwak and Anbari (2006:712) propose that a Six Sigma implementation requires top management involvement, dedication, project selection and review, resource provision and training. Furthermore, the research of Pyzdek (2000) suggests that senior management should be taught the Six Sigma principles needed for the preparation of their organisation on the brink of adopting this concept. Moreover, Antony and Banuelas (2002:21) found that a lack of top management support and commitment toward the Six Sigma implementation would simply jeopardise the time, energy, resources and enthusiasm behind this concept. Conorado and Antony (2002:93) argue that as a breakthrough management strategy, Six Sigma involves changing an organisation's traditional culture to enable its welcoming implementation. A successful introduction of Six Sigma implementation requires a total organisation culture shift where a transfer of the responsibility regarding product process quality is given to employees (Antony & Banuelas 2002:21) .
Management involvement and commitment
Culture change
The research of Kwak and Anbari (2006:713) asserts that addressing factors such as the communication channel, overcoming resistance to change and the education of senior management, employees and customers on Six Sigma benefits are required to enable a cultural change of individuals who are reluctant to adopt the Six Sigma implementation programme. Henderson and Evans (2000:277) propose that the cultural change that requires Six Sigma introduction and its implementation brings two fundamental fears: fear of change and fear of not keeping up with the new standard. A good communication plan addressing Six Sigma methodology, its benefits and how it is related to people's work, is an important way to reduce or drive out reluctance to change (Conorado & Antony 2002:94) .
Communication
Organisational infrastructure
On one hand, the main reason why only 10% of Total Quality Management (TQM) implementation succeeded was the lack of tangible infrastructure to support its introduction. On the other hand, Six Sigma provides an adequate organisational structure with a clear role and responsibility to ensure success when implementing this approach. Henderson and Evans (2000:270) point out that reaching the long term target of 3.4, DPMO requires a complete commitment of each component of the value chain and an active participation by everyone with specific roles and responsibilities within an organisation. The employees in an organisation practising Six Sigma are seen as catalysts who institutionalise change and are highly trained in statistics, problem solving and leading the group in selecting and completing Six Sigma projects (Antony & Banuelas 2002:22; Henderson & Evans 2000:270) . According to Anbari and Kwak (2004:5) a Six Sigma project is selected, performed, accomplished and reviewed by individuals who are ranked according to a belt system in a powerful matrix organisational structure, as follows:
• champion • master black belt • black belt • yellow belt • green belt (Assarlind, Backman, Gremyr 2013:398) .
Training
Pyzdek (2000) proposes that basisc skills should be provided to all employees to ensure that relevant literacy and numeracy skills are processed by everyone. Literacy and numeracy skills will allow employees to grasp the fundamental principles behind the tools and techniques of Six Sigma during training sessions (Kwak & Anbari 2006:713) . There is usually a hierarchy of experts denoted by the belt system (refer to 'Organisational infrastructure') who receive special training on Six Sigma principles. These experts then spread the training to the rest of the organisation to ensure that everyone speaks the same language during project selection, execution, completion and implementation (Antony & Banuelas 2002:22) .
Project management skills
Owing to the fact that most of the Six Sigma projects failed as a result of poor project management knowledge and a lack of meeting roles and responsibilities, it would be wise for a project team to possess project management skills that will allow them to meet the milestones of different project phases (Antony & Banuelas 2002:22) .
Project prioritisation and selection, reviews and tracking
The selection of the Six Sigma project has to be a well thought out process because a wrong selection approach will delay results and increase time, money and frustration (Antony 2006:243; Antony & Banuelas 2002:22) . For an efficient completion of a Six Sigma project, champions, black belts, green belts and project managers have to look at some critical aspects of project management such as time, cost and quality. These aspects will help them to identify the project scope, objectives and resources needed to accomplish a project at a very competitive cost to meet the specific business objectives (Conorado & Antony 2002:98) . A project review system is another means to assess the status of the Six Sigma project to ensure its completion and closure (Kwak & Anbari 2006:712) . Moreover, a tracking mechanism of projects and documentation should be put in place to ensure that all completed, accepted and implemented projects can be tracked for further information regarding project constraints and best practices (Antony & Banuelas 2002:23; Kwak & Anbari 2006:712) .
Understanding the Six Sigma methodology, tools and techniques
According to Antony and Banuelas (2002:23) , most of the Six Sigma training involves the rationale behind the DMAIC methodology, the tools and techniques for process improvement. Dogu and Firuzan (2008:1102) state that process improvement methodology is a tactic used to identify process problems, measure, analyse, and find solutions in order to implement and sustain the most efficient way of operating that will lead to an enhancement of the organisation's business practice. As a problemsolving methodology, Six Sigma makes use of a generally accepted and well-defined continuous improvement framework known as DMAIC (Antony 2006:239; Eckes 2003:29) . The letter (D) represents the definition of the problem, (M) measures the problem, (A) analysis of data, (I) improvement of the process by removing root causes of defects and (C) controlling or monitoring process to prevent problems. Moreover, many authors argue that Six Sigma is an approach when used effectively; it minimises variability from any process or product by using the DMAIC methodology or a design and/or redesign for Six Sigma (DFSS). The DFSS is a methodology used when a process has to be designed or redesigned. The DFSS follow a sequence known as DMADV, which means Define, Measure, Analyse, Design and Verify.
The frequently used tools and techniques for a Six Sigma project or process improvement are listed in Table 1 . It is important to point out that these tools and techniques are not new but were brought together in a very disciplined and systematic manner to gain significant benefits when tackling process quality related problems (Antony 2006:241) .
Linking Six Sigma to business strategies
The overall goal of every business organisation is to make profit and this can be achieved by substantial cost saving generated from the reduction of process variation, which implies 3.4 DPMO. This means fewer customer complaints, lower quality and production costs and, finally, higher income (Coronado & Antony 2002:95-96) . This is what Six Sigma strives to achieve (Ingle & Roe 2001:274) . Six Sigma cannot be treated as another isolated activity, therefore the link between Six Sigma project and business strategy has to be obvious so that the result illustrates a fully integrated philosophy into a business culture rather than just a limited usage of a few tools and techniques (Antony & Banuelas 2002:23) . This has to be demonstrated in monetary terms and how it can be used to strengthen the business strategy (Coronado & Antony 2002:96) .
Linking Six Sigma to the customer
Customer satisfaction is an ultimate goal for business survival, and Six Sigma revolves around the concept of critical to quality characteristics (most important attributes for the customer). Critical to Customer characteristics can be quantified by means of a tool called Quality Deployment Function (QDF), which translates the needs and customer requirements into engineering language that lead to customer satisfaction (Antony & Banuelas 2002:43) . Therefore, all projects should begin with the determination of customer requirements that everyone in the value chain should strive to achieve.
Linking Six Sigma to human resources
A human resource based action is needed to be put in place to promote desired actions and results, ensuring the long term requirement of 3.4 DPMO of the Six Sigma goal (Henderson & Evens 2000:275) . The study of Antony and Banuelas (2002:23) states that 61% of top Six Sigma companies have linked reward schemes to business strategy, 
Linking Six Sigma to suppliers
Most business organisations using Six Sigma cannot operate without outsourcing some raw materials, and extending Six Sigma to suppliers becomes a necessity to ensure that variability will be reduced in order to fulfil the needs of customer requirements (Coronado & Antony 2002:97) . To achieve this, Six Sigma companies must ensure the following:
• Supplier must actively participate in the dynamic of culture change that arrives with Six Sigma by obtaining upfront support from their leadership (Antony & Banuelas 2002:23 • Given the interdependence between an organisation and its suppliers, a solid, mutually beneficial relationship will enhance the ability of both to create value that will lead to a bottom line of customer satisfaction.
Research methodology and data collection
A survey was applied to collect quantitative data to achieve the research objectives and to address research questions. The quantitative data application requires a data collection instrument such as the questionnaire. This instrument was designed and administered using simple random sampling and snowballing (with known contact) methods. In simple random sampling, each member of the population has the same chance of being included in the sample, and each sample of a particular size has the same probability of being chosen (Welman, Kruger & Mitchell 2005:69) . Snowballing sampling, however, starts with an initial network of known contacts to ensure that only respondent individuals having enough knowledge of the research problem are selected and interviewed. The sample selection method used to identify and select respondents was also applied to select participating organisations that are using Six Sigma in Cape Town. In total, 22 organisations in Cape Town participated in the study and 22 questionnaires out of 60 were returned.
All the returned questionnaires were captured for data analysis.
Analysis of results
To ensure content reliability, the Cronbach Alpha test was performed on each of the questions and/or statements posed to respondents. Nunnally (1978:245) states that the Cronbach's Alpha Coefficients for each item in the measuring instrument must be more than 0.70. For this questionnaire, the Cronbach's Alpha Coefficients of each statement was more than 0.70 (acceptable level,) and thus these items (statements) in the questionnaire prove to be reliable and consistent. The descriptive statistics for all the categorical demographic variables as well as the frequencies in each category and the percentage out of the total number of questionnaires were calculated. Only the data from respondents who completed the entire questionnaire were used in the inferential statistics. The research results are illustrated below.
Descriptive statistics for sample
The results depicted in Figure 1 indicate that the main function of the organisations that took part in this survey, is mostly manufacturing (91%) whilst only 9% is services.
From Figure 2 , it can be inferred that just over 40% of the respondents pursued the Six Sigma philosophy for more than 10 years, whereas only 40% pursued the Six Sigma philosophy for 1-3 years. Nearly 10% pursued the Six Sigma philosophy for 4-5 years. The distribuƟon of main funcƟon of organisaƟon service quality. On the other hand, 41% of respondents strongly believe that they have implemented Six Sigma to improve customer satisfaction.
In Table 1 in Appendix A2, between 32% and 41% of the respondents strongly agree with the question and/or statement of having key personnel driving Six Sigma in their organisation, with only 41% of respondents convinced that their organisations have involved process leaders and employees during the Six Sigma projects programme. Meanwhilst, 36% of the respondents were certain that their organisations each had a full-time black belt Six Sigma champion. This situation makes it possible for each to implement the Six Sigma quality management system without having key personnel driving Six Sigma in their organisation.
The responses received from the questions in Table 2 in Appendix A2 indicate that between 32% and 36% of respondents strongly agree that their organisations use DMAIC and DFSS.
With only 36% of respondents convinced that their organisations have deployed the DMAIC methodology during the process improvement project, this creates the possibility that organisations implementing the Six Sigma quality management system will experience problems such as lack of awareness and use of the DMAIC methodology during process improvement. Table 1 in Appendix A3 reveals that between 9% and 32% of respondents strongly agree there is not an effective mechanism in place to ensure success in most of the participating companies that have implemented Six Sigma. This means that, although the majority of companies implemented the Six Sigma philosophy, fewer than 32% of the companies are actually sure of having an effective mechanism in place to ensure success. Therefore, the 18% -59% agreement observed in Table 5 is an indication of implementation challenges (such as poor training, reward scheme and communication) that may prevail in most of the companies, whilst other companies have failed to implement the Six Sigma programme to take advantage of the implementation benefits. These companies represent a response of only 4.6% -22.7% who strongly disagree and 9% -32% who disagree.
With regard to the questions in Table 1 in Appendix A4, from 45%-64% and 5%-23% of respondents agree and strongly agree respectively, with only 5%-23% of respondents actually convinced that their organisations have used the Six Sigma tools and techniques for process improvement. This situation creates the possibility of an organisation implementing the Six Sigma quality management system without using the tools and techniques of Six Sigma for process improvement.
The response received from the questions in Table 5 (in Appendix A5) reveal that between 4.6% and 18% and from 18% to 68% of respondents strongly agree and agree, respectively. This means that, although the majority of companies have implemented the Six Sigma, at most 18% of the companies are actually convinced that top management commitment is high in their organisations. A response of between 18% and 68% of respondents who agree is an indication of implementation challenges (such as lack of employee empowerment and encouragement for change) 
Findings
This research has led to some interesting and important findings. Firstly, the majority of participating organisations that implemented Six Sigma were from manufacturing who implemented the programme before or after the year 2000. Secondly, the main reasons for implementing Six Sigma were to improve product and/or service quality and to reduce costs. Thirdly, the key personnel driving Six Sigma did not involve process leaders and employees during Six Sigma projects. The participating organisations used the DFSS methodology when redesigning a process and the DMAIC methodology during process improvement, or both simultaneously. Furthermore, it was found that there were only a few organisations that did not use any of the two methodologies. The mechanisms in place to ensure Six Sigma success were not efficient because the individual involved in the Six Sigma project did not receive adequate training, and Six Sigma was not linked to all the stakeholders. Finally, it was found that the key ingredients for Six Sigma implementation for the respondents were: the understanding of Six Sigma methodology, tools and techniques; training; top management involvement and commitment; organisation infrastructure; and linking Six Sigma to customers and communication.
Conclusion and recommendations
Based on the findings, a framework for an alternative and effective implementation of Six Sigma in Cape Town organisations was developed by the researcher. As illustrated in Figure 3 , the framework consists of some critical and soft elements which play a critical role in the successful implementation of Six Sigma. Six Sigma, show commitment to it and communicate its benefits to the entire organisation to ensure a smooth culture change to that of a Six Sigma entity. The top management also has the responsibility to establish an organisational infrastructure with adequate training that will effectively implement Six Sigma by linking it to:
• business strategy • supplier • customers • human resources.
The tactical section looks at the DMAIC methodology (the centre of Six Sigma implementation) which provides a five step continuous improvement approach and suggests the use of tools and techniques in a very specific and disciplined manner during a process improvement project. It is also important to mention that the Design For Six Sigma (DFSS) should be considered instead of the DMAIC when designing and/or redesigning a process. Appendix A5
